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(g) Machine for cutting logs of web material. 

(g) A machine is disclosed for cutting a roll or log 
(L) of web material into a plurality of small rdls 
(R) which includes a unit (17) rotating about an 
axis (A-A) parallel to the axis of the log (L) to be 
cut. The unit carries a cutting blade (19) rotating 
about an axis (B-B) parallel to the axis (A*A) of 
the unit (17). Drive means (61, 63) are provided 
which move the cutting tool (19) into a recip- 
rocating forward and backward nrK)tion parallel 
to the axis of the log (L) to be cut At least at the 
time when the blade Is cutting the log, the blade 
Is moving parallel to the moving log at a trans- 
lation speed substantially equal to the feeding 
speed of the log (L), so as to allow the cutting of 
small rolls (R) without stopping the log (L). 




UJ 



Jouve, 18, rue Saint-Denis, 75001 PARIS 



BP 0 507 750 A1 



The invention relates to a machine for cutting rolls 
or logs, fomned by wound web material, to form a 
plurality of shorter rolls. The Invention relates also to 
a method for cutting logs and fonmrng small rolls there- 
from. 

More particularly, the invention relates to a cutting 
machine comprising a unit rotating about an axis par- 
allel to the axis of the log to be cut and carrying a cut- 
ting tool rotating about an axis parallel to the axis of 
rotation of said unit. 

Presently known cutting machines of this type are 
able to carry out cutting operations with the log at a 
standstill. Once the log to be cut has been placed on 
the machine guide and fastened thereon, the rotating 
blade of the machine cuts a small roll while the log re- 
mains stationary. When the blade is clear of the log, 
the latter is moved forward an Increment equal to the 
length of the roll to be cut, and then stopped again to 
perfomr) the next cut. These machines worl^, theref- 
ore, in an intermittent manner. This creates tost worl^ 
times and drawbacks due to the intermittent motion 
imparted to the log and, in particular problems of in- 
ertia dueto difficulties in controlling the log motion, 
frequently leading to non-uniform lengths of the small 
rolls. 

In viewbf the above, cutting machines have been 
studied in which the cutting of the log takes place by 
keeping the log in motion also during the cutting oper- 
ation. Such a machine is described in U.S. Patent 
4,041 ,81 3. In these machines, the rotary cutting blade 
is carried by a unit which, in turn, rotates about an axis 
inclined to the axis of the log to be cut In this way, as 
the blade-carrying unit rotates, the blade moves with 
a motion whteh has, on a horizontal plane, which pas- 
ses through the axis of the log to be cut, a component 
which is parallel to the log axis. Since whatever the 
angular position of the blade-carrying unit, the blade 
of the cutting tool has to lie always in a plane perpen- 
dicular to the axis of the log to be cut, and thus these 
machines require a complex kinematic system which 
keeps the axis of the cutting blade constantly parallel 
to the log axis. An oscillatory motion of the tool axis 
with respect to the tool-carrying unit Is thus obtained. 

These second types of machines have a particu- 
larly complex construction. Moreover, the law of mo- 
tion of the cutting tool is not the optimal one, because 
the tool motion, as projected onto the horizontal lying 
plane of the axis of the log to be cut, is a sinusoidal 
motion. 

It is, therefore, an object of the invention to pro- 
vide a cutting machine as above defined which allows, 
by a particularly simple and reliable structure, the cut- 
ting of logs which are continuously moving. 

These and other objects, which will appear evi- 
dent to those skilled in the art by the following descrip- 
tion, are achieved by a machine characterized by 
means which give said cutting tool a reciprocating for- 
ward and backwards motion parallel to the axis of the 



log to be cut, said tool having a translation speed dur- 
ing the cutting step which is substantially equal to the 
feeding speed of the log to be cut. 

Among the several advantages obtained in this 
5 way, the first to be mentioned is the increase of pro- 
ductivity and, secondly, a greater uniformity of the 
finished product. In fact, since the log to be cut is 
never brought to a definite stop, the phenomena of in- 
ertia, which in the known machines cause the cutting 
10 of small rolls of different lengths, are much reduced or 
even eliminated. 

In one embodiment of the machine according to 
the invention, the means for imparting the reciprocat- 
ing motion to the cutting tool are combined to the hear- 
ts ing shaft of the rotating unit on which said cutting tool 
is supported. A particularly compact structure is thus 
obtained. In practice, a cam may be secured to said 
shaft to cooperate with a fixed tappet. 

To achieve the above-mentioned advantages of 
20 higher productivity and elimination of Inertia 
phenomena, it is not necessary that the feeding speed 
of the log to be cut be constant. On the contrary, pro- 
vision may be made for the speed to vary between a 
mininnjm value during the cutting, that is, when the 
25 tool is within the log to be cut, and a maximum value, 
when the tool Is cleared of the log. This brings about 
the advantage of limiting the forward travel of the tool 
and thus the resulting accelerations, with a substan- 
tial reduction of mass and size of the cutting means, 
30 without the logs being stopped and, therefore, with 
consequent less inconveniences due to the inertia of 
the logs. 

This makes It possible also to build a machine in 
which the length of the small rolls can be easily 

35 changed, as It will be apparent from the following de- 
scription of an exemplary embodiment, in this case, 
there must be provided means for feeding the log to 
be cut and means which connect said log-feeding 
means to the means which impart the rotational mo- 

40 tion to said rotating unit. The connection means en- 
sure the synchronism between the motion of the 
rotating unit and the motion of the feeding logs. The 
connection can be of the mechanical type, or an elec- 
tronic connection may be provided through program- 

45 ming means such as a microprocessor, a PLC or other 
means capable of maintaining the synchronism be- 
tween the motion of the logs feeding means and the 
driving means of the rotary unit. In this way, provision 
may be made for the connection means to impart a 

50 motion at variable speed to the log-feeding means 
while said rotary unit moves at constant speed. 

The Invention further relates to a method for 
transversely cutting logs to form small-size rolls, whe- 
rein the log is fed to a cutting group comprising a tool 

55 for transversely cutting the logs, said tool rotating at»- 
out its own axis and about an axis which is parallel to 
the tool axis and parallel to the axis of the log to be 
cut, characterized in that the log is moved forward by 
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a continuous motion, the cut taking place with the log 
in motion while the tool moves at a speed equal to that 
of the log. 

In a particularly advantageous embodiment, the 
tog is moved forward at a varying speed, that is at a 
reduced speed during the cutting operation and at a 
higher speed between subsequent cuttings. The high- 
er speed may be adjusted to change the length of the 
small rolls obtained from the cutting of the logs. 

Further advantageous embodiments of the pre- 
sent invention are set forth in the appended claims. 

With the above and other objects in view, more in- 
formation and a better understanding of the present 
invention may be achieved by reference to the follow- 
ing detailed description. 

QETAILED DESCRIPTION 

For the purpose of illustrating the invention, there 
Is shown in the accompanying drawings a fonm there- 
of which is at present preferred, although it Is to be 
understood that the several Instrumentalities of which 
the Invention consists can be variously arranged and 
organized and that the Invention Is not limited to the 
precise arrangements and organizations of the in- 
strumentalities as herein shown and described. 

In the drawings, wherein like reference charac- 
ters indicate like parts: 

Figure 1 shows a schematic side view of a cutting 
machine according to the Invention. 

Figure 2 shows a longitudinal section of the sys- 
tem for the reciprocating motion of the cutting tool. 

Figure 3 shows a view on line IIMII of figure 1. 

Figures 4A, 4B, 4C, 4D show diagrammatical ly a 
kinematic chain for transmitting the motion to the log- 
feeding means, and three speed curves, respectively. 

Figure 5A shows a section view of an apparatus 
embodying the kinematic scheme of Figure 4A. 

Figure 5B shows a modified version of an embo- 
diment of a kinematic chain corresponding to the 
mechanism of Figure 5A. 

Figure 6 shows a kinematic scheme of a modified 
embodiment for transmitting the motion to the log- 
feeding means. 

Figure 7 shows a view on line VII-VII of Figure 8 
of the means for retaining the logs during cutting. 

Figure 8 shows a plan view on line VIII-VIII of Fig- 
ure 7. 

Figure 9 shows an electronic synchronizing sys- 
tem. 

In Figure 1, numeral 1 designated the cutting 
machine as a whole. L indicates a log or roll to be cut. 
Each log is made to advance by means of a series of 
pushers, three of which are designated 3 in Figure 1. 
The pushers 3 are bome by endless chain or belt 5 dri- 
ven between wheels 7 and 9. Said pushers push the 
logs L with a continuous motion at a non-constant 
speed, as will be described later in greater details, to- 



wards a cutting group designated 1 1 as a whole, whe- 
rein each log is cut to form a plurality of small rolls R. 
In practice, the machine is capable of simultaneously 
cutting several logs, for example two or three logs, 
5 located parallel to each other, as can be seen in Fig- 
ure 3. 

As can be seen in particular in Figures 2 and 3, 
the cutting group comprises an arm 13 supporting a 
spindle, generally indicated by 15, mounted thereon 

10 and carrying a plate 17 which rotates about the axis 
A-A of the spindle 15 (Fig. 2). Mounted on plate 17 is 
a cutting tool, hereinafter referred to as blade 19, 
rotating about its axis B-B parallel to axis A-A. The 
blade 19 is driven into rotation by a motor 21 which, 

15 via a belt 23 moved around pulley 25, transmits the ro- 
tational motion to a shaft 27 located inside the spindle 
1 5 (Figure 2). Opposite pulley 25 on shaft 27, there is 
keyed a pulley 29 on which a belt 31 is driven for trans- 
mitting the motion to blade 19 via a pulley not shown. 

20 Also mounted on plate 1 7 are grinding wheels 20 for 
sharpening of blade 19 (Figure 1). 

The plate 17 is driven into rotation about its axis 
A-A by-a motor 32-which_transmits its motion to the 
spindle 15 via three belts 33, 34, 35 (Figures 1 and 3) 

25 and a series of pulleys 36, 37, 38, the pulley 37 being 
coaxial to pulley 25 and secured to spindle 15. More 
particulariy, the pulley 37 is fixed to a sleeve 39 on 
which the pulley 25 is supported through the bearings 
41. The pulley 37 is supported by bearings 43 on a 

30 bush 45 secured to arm 13. The sleeve 39, and thus 
the pulley 37, are engaged, through a key 47 and two 
splined members 49, 51, to a hollow shaft 53 and 
rotate therewith. Said shaft is engaged to the plate 17 
and supported on arm 13 by bearings 55, 57 which al- 

35 low (in addition to the rotation of shaft 53 about the 
axis A-A) also a limited translation motion in the direc- 
tion f53, that is, parallel to axis A-A, while the pulley 
37 does not move In the axial direction. The bearings 
55, 57 may be either sliding bearings orspecial rolling 

40 bearings of a type well-known. 

Keyed on the hollow shaft 53 through a key 59 is 
a cam 61 which cooperates with two tappets 63 made 
up of two rollers which are idly mounted on the arm 1 3 
and have axes of rotation parallel to one another and 

45 perpendicular to the axis A-A. The cam 61 and the 
tappets 63 are provided for driving the hollow shaft 53, 
and thus plate 17 and rotating blade 19 as well into a 
reciprocating motion of translation In the direction f53, 
for the purposes to be Indicated below. 

50 The hollow shaft 53 makes up seats for housing 

the bearings 71 , 73 to support the Inner shaft 27 which 
is axially engaged to the hollow shaft 53 so as to move 
therewith. The translation of the hollow shaft 53 with 
respect to pulley 37 and sleeve 39 is made possible 

55 by the spline-profile coupling formed by the two 
splined members 49, 51. The member 49 is secured 
on the hollow shaft 53 by a spacer 75 and a pair of ring 
nuts 77 which tighten also the cam 61 and the other 



3 



5 



EP 0 507 750 A1 



6 



spacer 76 against a shoulder 53A. The axial sliding of 
the inner shaft 27 with respect to pulley 25 Is obtained 
in a similar way. In fact, the shaft 27 is connected to 
the pulley 25 through a key 79 which connects said 
shaft to a first intennedlate splined member 81 which 
fits Into a second intermediate splined member 83 fas- 
tened to pulley 25. the intermediate member 81 has 
a plurality of cylindrical holes 85 with axes parallel to 
the axis A-A, which provide for lightening the same 
member 81 and to circulate the oil contained in the 
housing of shafts 27, 53 and of cam 61. 

The above-described disposition allows the blade 
19, which rotates about its own axis B-B, to perform 
a rotational movement at uniform speed about the 
axis A-A and a reciprocating translation movement in 
a direction parallel to axes A-A and B-B driven by the 
qam 61. It thus follows that at each revolution of plate 
17 about its own axis, the blade 19 performs a conv 
plete forward and backward travel. As the plate 17 
rotates about the axis A-A, the logs L are made to adv- 
ance by the pushers 3 with a motion suitably 
synchronized with the rotary motion of blade 19 about 
- the axis A-A. _ - _ ... 

During this rotary motion, the blade 19 describes 
a lower arc, of about 120"*, along which the said blade 
acts on one or more logs which are temporarily at the 
cutting position, and an upper arc, of about 240", 
along which the blade is clear of the logs. In practice, 
the construction of the machine Is such as to allow 
more logs, mostly two or three, disposed parallel to 
each other, to be cut simultaneously. The arc along 
which the blade 19 is engaged within the logs to be cut 
depends on the number of logs which are cut at each 
revolution of the plate 1 7 about the axis A-A. 

Since the plate 17 and the blade 19 are provided 
with an intermittent iforward and backward nriotion in 
the direction of axis A-A, It is possible, by a suitable 
shape of cam 61 and a proper synchronism between 
the motion of plate 17 and pushers 3, to perform the 
cutting of the logs without stopping them, because the 
blade 19, while it is engaged within the logs, is pro- 
vided with a feeding motion in a direction parallel to 
the feeding direction of the logs and at a speed equal 
to the feeding speed of said logs. 

Theoretically, having a cam 61 of suitable shape, 
it is possible to cut the logs by keeping the latter at a 
constant feeding speed and moving the blade forward 
along the axis A-A of a sufficient extent during the time 
interval in which the blade is engaged with the logs. 
This involves, however, the need of making a spindle 
15 of large dimensions. To reduce the spindle dimen- 
sions and the accelerations of the rotating unit without 
giving up the advantages of a continuous advance- 
ment of the logs, provision may be made that the mo- 
tion of logs L will take place at variable speed, with a 
higher speed when the blade 19 is dear of the logs, 
and a reduced speed when the blade 19 carries out 
the cut. i.e., when it is engaged with the logs. 



To this end. means must be provided for transmit- 
ting the motion to the chain 5, which means allow the 
speed of advancement of the logs to be modified in 
such a way as to be in synchronism with the motion 
5 of the plate 1 7 and thus of the blade 1 9. 

In a first embodiment of the invention, this is 
obtained by using an intermitter and an epicyclic train. 
Figures 4A, 4B, 4C and 4D show a basic scheme of 
the apparatus and three speed diagrams. With refer- 

10 ence to the scheme of Figure 4A, the rotary motion of 
motor 32 Is transmitted to the shaft 91 which, by a pair 
of bevel gears 92, transmits the motion to the input 
shaft 93 of an intermitter 94. The Intermitter 94 has an 
output shaft 95 which moves with intermittent motion 

IS when the Input motion Is continuous and at constant 
speed. The motion of shaft 95 is transmitted, via a 
train of gears 96, 97, 98, to the gear-holding case or 
box 99 of an epicyclic train generally designated 100. 
Numeral 101 indicates one of the axles of the train 

20 100, which is kinematically connected, via two gears 
1 02 and 1 03; to the input shaft 93 of the Intemnitter 94. 

Numeral 104 Indicates the other axle of the train 
1 00. The axle 104 is connected to one of the wheels 
7, 9 on which the chain 5 is driven. Since the hollow 

25 shaft 53 and the plate 17 must rotate at constant 
speed, the motor 32 drives the Intermitter input shaft 
93 into a continuous motion at constant speed, as 
diagrammatically shown in Figure 4B, where the 
angle of rotation of the plate 17 about the axis A-A is 

30 plotted in abscissa and the rotational speed In ordi- 
nate. The Intermitter 94 Is built In such a way as to 
have on the output shaft 95 a speed represented by 
the curve in the diagram of Figure 4C, where the 
abscissa corresponds to the angle of rotation of plate 

35 17 and the ordinate the rotary speed value of shaft 95 
corresponding to a constant rotary speed of input 
shaft 93. As can be seen from this diagram, the speed 
of the output axis of intermitter 94 is zero for the whole 
time the plate 17 takes to run an arc corresponding to 

40 the engagement angle of the blade within the log(s) to 
be cut (about 120''), and then changes rapidly up to a 
value, possibly constant and, anyhow, different from 
zero, which is maintained for a rotation arc of the plate 
17 equal to the angle along which the blade 19 is not 

45 engaged within the logs L. Then, the speed of shaft 95 
rapidly drops again down to zero value when the 
blade 19 becomes again engaged with the logs. 

The diagram of Figure 4D shows the curve of the 
speed of rotation of axle 104, which is proportional to 

50 the speed of translation of chain 5 and thus to the 
feeding speed of logs L This diagram is given by the 
sum of the diagrams shown in Figures 4B and 4C. As 
clearly shown by this diagram, during each revolution 
of pi ate 1 7 about axis A-A, the rotational speed of axle 

55 1 04 and thus the feeding speed of logs L have a first 
interval T1 along which the log feeding speed is con- 
stant and of lower value than along the next interval 
T2, this second interval T2 showing a log feeding 
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speed which is higher than during the Interval T1 and 
possibly constant (as In the illustrated example). The 
two intervals are joined by acceleration and deceler- 
ation intervals. Mechanically, this is achieved by 
means of the epicyclic train 1 00 for which the following 5 
relation can be expressed: 

W = Aw1 + Bw2 
wherein W is the speed of rotation of the gear>holding 
case or box, w1 is the speed of the input axle 1 01 , w2 
is the speed of the output axle 104, and A and B are io 
real numbers which depend on the Internal ratios of 
the epicyclic train used. 

The speed of the axle 104 along the interval T1 
is determined not only by the rotary speed of shaft 93 
(and thus by the rotary speed of plate 1 7), but also by is 
the transmission ratio between the shaft 93 and the 
a^xle 101, which ratio Is defined by gears 102 and 1 03. 
This speed is such as to provide the logs L with the 
same feeding speed as that of blade 19 along the 
same interval. Accordingly, once defined, such speed 20 
must remain constant, unless the cam 61 is changed. 

Vice versa, the speed of input axis 93 of the in- 
termitter being equal, the speed of axle 104 along the ^ 
interval T2 may be changed without affecting the cut- 
ting operation, as the blade Is not engaged in the logs 25 
during the interval T2. By varying this speed, theref- 
ore, it is possible to change the distance between two 
subsequent cuts made on the logs, and thus the 
length of each small roll produced by the machine. 
The speed variation along the interval T2 Is achieved 30 
by suitably replacing the gears 96, 97, 98 and the gear 
solid to the box 99 of the epicyclic train 100. 

Figure 5A shows an embodiment of the kinematic 
scheme of Figure 4A. In this figure, parts correspond- 
ing to the elements of Figure 4A are indicated by the as 
same reference numbers. All the apparatus Is oil-bat- 
hed within a box whose portion 107 is shown on the 
right side of Figure 5A. To achieve a more compact 
construction, the gear-holding case or box 99 of the 
epicyclic train 100 is supported by bearings 109 40 
housed within the box 107. The inteirmitter 94 may be 
of l<nown type and will be summarily described herein. 
In the exemplary embodiment shown in Figure 5A, the 
intermitter is provided with a pair of cams 111, keyed 
on shaft 93, which cooperate with two disks 113 keyed 45 
on shaft 95, and each carrying a plurality of wheels 
115 acting as tappets for the relevant cams 111. The 
shape of cams 1 1 1 and the dimension and disposition 
of wheels 115 are such as to drive the output shaft 95 
with the desired equation of motion. so 

The position of box 107 is shown in Figures 1 and 
3. The motion of motor 32 is transmitted to box 107 
through belt 33, pulleys 36, shaft 108 and toothed belt 
110. The output axle 104 is kinematically connected 
to the axis of wheels 9 which drive the chains 5 (Figure ss 
3). 

Figure 5B shows a slightly modified embodiment 
. of the kinematic scheme of Figure 4A. In this figure, 



numeral 291 indicates the shaft which derives the mo- 
tion from motor 32. The motion of shaft 291 is trans- 
mitted, through a relevant belt 291 C, to a pair of bevel 
gears 292 and to the input shaft 293 of an intermitter 
294. The output shaft 295 of the intermitter 294 is con- 
nected, via a gear train 296, 297. 298, 299, to an axle 
of a gearing 300 having the same functions as the 
gearing 100 of Figure 5A. The gear-holding box 399 
draws the motion, through a belt 306 and a pulley 305, 
from the pair of bevel gears 292. The output axle 304 
of gearing 300 operates the advancement of the logs 
L through the pushers 3. 

Figure 6 shows a different solution for the trans- 
mission of motion to chain 5. In this case, the motion 
from shaft 91, which rotates at a speed proportional 
to the speed of rotation of plate 17 about the axis A-A, 
is transmitted via the pair of bevel gears 92 to the 
toothed pulley 103 and, from this,to the other toothed 
pulley 102 which Is keyed on an axle 101 of the 
epicyclic train 100. The gear-holding case or box 99 
of the epicyclic train 100 is kinematically connected to 
a motor 117 which is. In turn, connected to a central 
processing.unit, schematically.indicated at 120. In this 
case, the desired equation of motion for the output 
axle 104 of epicyclic train 100 is obtained by suitably 
programming the central unit. 120. The motor 117 re- 
mains stopped during each time interval during which 
the blade 19 is engaged within the logs to be cut, 
whereas it is driven into rotation during the time inter- 
val in which the blade 19 is not active. When the motor 
117 rotates, the speed of axle 104 Is Increased in a 
way similar to the one obtained with the intermitter 94 
of Figures 4A and 5. The different lengths of small 
rolls being cut are achieved in this case by acting on 
thie number of revolutions or fractions of revolutions of 
the motor 117 during each operative period. 

Figures 4 to 6 show mechanical systems for the 
synchronism between the rotary motion of the unit 17 
about axis A-A and the feeding motion of the log L to 
be cut This synchronism, however, may also be. 
obtained by an electronic system shown In Figure 9 
which shows the cutting group 1 1 and the actuation 
motors. In this embodiment (where like parts or parts 
corresponding to the embodiment of Figure 1 are in- 
dicated by the same reference number), the motor 32 
drives into rotation only the unit 17 about axis A-A 
through the belt 34. The advancement of logs L is ac- 
complished by an independent motor 350 which is 
connected via a belt 351 to pulleys 9 which drive the 
chains 5. The motor 350, which may be mounted in 
axial alignment with pulleys 9, Is connected to a cent- 
ral processing unit 353. Also connected to the central 
processing unit 353 Is the motor 32. The central pro- 
cessing unit 353 Is programmed in such a way as to 
cause an advancement of the logs L at variable speed 
and in synchronism with the rotation of unit 17. 

In the cutting region, the logs L are sideway re- 
tained by clamping means generally indicated by 130 
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in Figures 1, 7 and 8. As can be seen in Figure 8, the 
machine illustrated by the exemplary embodiment 
has two parallel clamping means 130 for the simul- 
taneous cut of two logs L which move forward In the 
direction of arrow fL. Each clamping means is formed 5 
by two portions 130A and 130B, respectively, and 
each portion is, in turn, made up of two symmetrical 
semi-cylindrical shells shown at 132A, 134A and 
132B, 134B, respectively (Figure 8). The shells 132A, 
132B are fixed and rigidly connected to a base 136, io 
while the shells 134A and 134B are resiliently en- 
gaged to the base 138, The resilient connection is 
obtained as follows. Each shell 134A, 1348 is borne 
by brackets 1 37 fixed to respective elements 1 39 sup- 
ported on the base 136 by pivot pins 141 . Combined is 
with each element 139 is a thread bar 143 which is 
SiCrewed down In a dead hole on base 136 and passes 
through a hole of the respective element 1 39. Nuts 
145 screwed on the thread bar 143 form an upper 
abutment for the relevant element 1 39. Also provided 20 
in the base 136 are holes 147 which house compres- 
sion springs 149 (one for each element 139) which 
react against a plate 151 sliding into a relevant hole 
1 53 formed In each element 139. The position of plate 
151 can be adjusted by respective screws 155. The 25 
screws 155 define the degree of compression of the 
springs 147. With this disposition, the springs 147 
tend to keep the shells, which form each clamping 
means, as close as possible to each other by leaving 
the minimum space for the log passing therebetween 30 
and thus providing a logs-retaining force. The restric- 
ted oscillation possibility of shells 134A, 134B allows 
the clamping means to fit possible slight differences 
in the diameter of subsequent logs. The force of 
springs 147 is such as to exert on logs L a friction force 3S 
sufficient to prevent the logs from advancing by inertia 
and thus losing contact with pushers 3 when the latter 
slow down. 

Each shell 132A, 134A has a flared inlet portion, 
indicated by 1 35A, which fontis a guide for the inconrv 40 
ing logs. Similariy, each shell 132B, 134B has a flared 
portion 138 (Figure 7) for the same purpose. Between 
the two portions 130A, 130B of the clamping means 
130 is an interspace 161 having wedge-shape de- 
velopment with a maximum spacing in the upper side 45 
of the clamping means and a minimum spacing at the 
bottom thereof. It is within this space that the blade 1 9 
passes during cutting. The blade 1 9 moves forward 
with a feeding motion and a rotary motion about the 
axis A-A, and when it enters the interspace 161 it is 50 
located at a high position with respect to the axis of 
the logs, and In Its back position with respect to the 
feeding direction. As the cutting goes on, the blade 19 
is lowered towards the base 136 and moves forward 
in the log feeding direction fL and it has run half of its 65 
feeding travel when it reaches the position of 
maximum lowering. Then it starts to rise again while 
continuing to move forward. This is why the in- 



terspace 161 can be made of wedge-like uniform and 
symmetrical shape by reducing the distance between 
portions 130A, 130B thereby improving the guide of 
logs L. 

It is understood that the drawing shows an exem- 
plification given only as a practical demonstration of 
the invention, as this may vary in the forms and dis- 
positions without, nevertheless, departing from the 
scope of the idea on which the present invention is 
based. The presence of reference numbers in the ap- 
pended claims has the purpose of facilitating the read- 
ing of the claims, reference being made to the 
description and the drawing, and does not limit the 
scope of the protection represented by the claims. 



Claims 

Claim 1: A machine for cutting a roll or log (L) of 
web material into a plurality of small rolls (R), compris- 
ing a unit (17) rotating about an axis (A-A) parallel to 
the axis of the log (L) to be cut and carrying a cutting 
blade (19) rotating about an axis (B-B) parallel to the 
axis (A-A) of said unit (17), characterized by means 
(61, 63) which drive said cutting blade (19) into a re- 
ciprocating forward and backward motion parallel to 
the axis of the log (L) to be cut, at least during the cut- 
ting step said blade (19) having a speed of translation 
substantially equal to the feeding speed of the log (L) 
to be cut 

Claim 2: A machine according to Claim 1 , whe- 
rein said means (61, 63) which drive the cutting blade 
(19) into a reciprocating motion comprise cam and 
tappet members. 

Claim 3: A machine according to Claim 1 or 2, 
characterized In that said means (61, 63) which drive 
the cutting blade (19) into a reciprocating motion, are 
combined to the shaft (53) which supports the rotating 
unit (1 7) on which said cutting blade (19) is supported. 

Claim 4: A machine according to Claim 3, charac- 
terized in that said shaft (53) supporting the rotating 
unit is slidingly supported within a seat to which fixed 
tappet members (63) are combined, and that on said 
support shaft (53) a front cam (61) cooperating with 
said tappet members (63) is keyed. 

Claim 5: A machine according to Claim 3 or 4, 
characterized in that supported inside said shaft (53) 
supporting the rotating unit (17) is an internal shaft 
(27) for transmitting the motion to the cutting blade 
(19), said internal shaft (27) being supported In such 
a way as to be able to slide together with said shaft 
(53) supporting the rotating unit. 

Claim 6: A machine according to one or more pre- 
ceding claims, characterized In that it comprises log 
(L) feeding means (3, 5, 7, 9) for feeding the logs (L) 
to be cut, and means for controlling said log feeding 
means, the logs feeding motion being synchronized 
with the rotary motion of the rotating unit (17). 
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Claim 7: A machine according to one or more pre- 
ceding claims, characterized in that it comprises 
means (3, 5, 7, 9) for feeding the logs (L) to be cut and 
mechanical connection means (91 - 104; 99 - 104, 
1 17p 120) which mechanically connect said log feed- 5 
ing means (3, 5. 7, 9) to the means (32) which impart 
the rotary motion to said rotating unit 917), said 
mechanical connection means ensuring the 
synchronism between the motion of the rotating unit 
(17) and the log (L) feeding motion. io 

Claim 8: A machine according to Claim 7, charac- 
terized in that said mechanical connection means 
transmit to the log (L) feeding means a motion with 
variable speed, while said rotating unit (17) rotates at 
constant speed. is 

Claim 9: A machine according to Claim 8, charac- 
terized in that said mechanical connection means pro- 
vide the log (L) feeding means with a reduced speed 
during cutting, and with a higher speed during the adv- 
ancement between two subsequent cuttings. 20 

Claim 10: A machine according to Claim 8 or 9, 
characterized in that said mechanical connection 

- means comprise an epicycllc train (100), an axle (101) 

of which rotates at a speed proportional to the rotary 
speed of the rotating unit (1 7), and means (94, 95, 96, 26 
98; 117, 120) to move the gear-holding box (99) of 
said epicycllc train (100) with an intermittent speed, 
the output axle (104) of the train (100) being connec- 
ted to said log feeding means (3, 5, 7, 9). 

Claim 11: A machine according to Claim 10, 30 
characterized in that combined to the epicyclic train 
9100) is an intemnitter (94) whose Input shaft (93) 
rotates at a speed proportional to the rotary speed of 
the rotating unit (17), and whose output shaft (95) is 
kinematically connected to the gear-holding box (99) 35 
of said epicydic train (100). 

Claim 12: A machine according to Claim 11, 
characterized In that the velocity ratio between the 
output shaft (95) of the intemnitter (94) and the gear- 
holding box (99) of the epicyclic train (100) can be 40 
modified. 

Claim 13: A machine according to Claim 12, 
characterized in that a set of gears (96, 97, 98) is In- 
terposed between said output shaft (95) of the inter- 
mitter (94) and the gear-holding box (99), at least 45 
some of which gears can be replaced in order to mod- 
ify the velocity ratio. 

Claim 14: A machine according to Claim 10, 
characterized in that a motor (1 1 7) controlled through 
a central processing unit (120) is combined to the ge- 50 
ar-holding box (99) of the epicyclic train (100). 

Claim 15: A machine according to Claim 6, 
characterized In that It comprises first motor means 
(350) forfeeding the logs (L) and second motor means 
(32) for driving into rotation the rotating unit (17) and ss 
a programmable central processing unit (353) for con- 
trolling the synchronism between said first and said 
second motor means. 



Claim 16: A machine according to one or more 
preceding claims, characterized in that it comprises 
means (113) for retaining the logs (L) during cutting, 
which Include, for each log (L) to be cut, a clamping 
means (130) fonmed into two portions (130A, 130B) 
within which the log (L) slides, sard portions being 
coaxial to each other and spaced apart by an extent 
sufficient to allow the axial displacement of the cutting 
blade (19). 

Claim 17: A machine according to Claim 16, 
characterized In that between the two portions (130A, 
130B) of each clamping means (130) there Is pro- 
vided an interspace (161) having a dimension which 
varies along the vertical development of the clamping 
means (130), said Interspace having a minimum di- 
mension at the bottom and a maximum dimension at 
the top of the clamping means (130). 

Claim 1 8 : A mach Ine according to Claim 1 6 or 1 7, 
characterized in that each portion of each clamping 
means (1 30) is formed by two substantially symmet- 
rical members (132A, 134A; 132B, 1348), at least one 
of which Is resillently urged towards the other. 

. Claim 19: A method for the transversal cutting of 
logs (L) for the formation of small rolls (R) of small di- 
mensions, in which the log (L) is made to advance to- 
wards a cutting group comprising a blade (19) for 
transversely cutting the log (L), which blade (19) 
rotates about its axis (B-B) and about an axis (A-A) 
parallel thereto and to the axis of the log (L), charac- 
terized in that the log (L) is made to advance with con- 
tinuous motion, the cut taking place with the log (L) in 
motion while the blade (1 9) performs a feed run at the 
same speed as the speed of the log. 

Claim 20: A method according to Claim 19, 
characterized in that the log (L) is made to advance 
at variable speed, with a reduced speed during the 
cutting operation, and with a higher speed between 
two subsequent cuttings. 

Claim 21; A method according to Claim 20, 
characterized in that the higher feeding speed is 
changed In order to vary the length of the small rolls 
(R) obtained from the cutting. 
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